ABSTRACT Alcohol consumption is associated with sexual behavior and outcomes, though research indicates a variety of moderating factors, including demographic characteristics. To better target interventions aimed at alcohol-related sexual risk behavior, our analyses simultaneously examine demographic predictors of both day-and event-level associations between alcohol consumption and sexual behavior in a sample of young adults (N = 301) who are sexually active and consume alcohol. Young adults (aged 18-29) recruited using time-space sampling and incentivized snowball sampling completed a survey and a timeline follow-back calendar reporting alcohol consumption and sexual behavior in the past 30 days. On a given day, a greater number of drinks consumed was associated with higher likelihood of sex occurring, particularly for women and single participants. During a given sexual event, number of drinks consumed was not associated with condom use, nor did any demographic predictors predict that association. Findings highlight associations between alcohol and sexual behavior, though not between alcohol and sexual risk behavior, highlighting the need for additional research exploring the complex role of alcohol in sexual risk behavior and the need to develop prevention efforts to minimize the role of alcohol in the initiation of sexual encounters.
INTRODUCTION
In a variety of samples, alcohol consumption is associated with HIV and sexually transmitted infection (STI), even after controlling for confounding factors. [1] [2] [3] [4] [5] [6] Although some studies find a global association between drinking and sexual risk behavior, 2, 7 others find a null association. [8] [9] [10] [11] Many event-level studies examining these associations within sexual or drinking events or at the day level, rather than globally or situationally, either fail to find an association between drinking and sexual behavior 10, 12 or indicate that the association varies according to gender, partner characteristics (e.g., familiarity, prior sexual experiences), and other individual and situational factors. 13, 14 To better understand these complex associations, this paper examines demographic predictors of event-level associations between drinking and sexual behavior.
Age is an important moderator to consider, as young adulthood is a time of developing patterns of drinking and sexual behavior. Compared to older individuals, younger individuals have a stronger association between binge drinking and the number of sexual partners, 15 between drinking and condom use, 16 and are more likely to report recently having been less safe sexually after drinking. 17 However, a recent review found that the association between alcohol consumption and sexual risk behavior exists for both older and younger men who have sex with men (MSM), 18 highlighting the need for additional research. Despite the focus on alcohol-fueled casual sex in college settings, 19, 20 there are significant associations between drinking and sexual behavior across education levels, 10, 21, 22 highlighting the need for additional research among youth with a range of educational experiences and contexts.
The role of gender in the associations between alcohol and sexual behavior is inconsistent in the literature, [23] [24] [25] [26] perhaps owing to the myriad gender-related factors involved in drinking, sexual behavior, and their association, such as social norms favoring heavier drinking and casual sexual activity for men. 27, 28 Because condom use and contraception may each be differentially controlled by male and female partners, 29 understanding gender differences in the associations between drinking and sexual risk behavior is critical.
Sexual orientation has rarely been examined as a moderator of the link between drinking and sex, though alcohol may differentially impact sexual behavior owing to differences in behavioral norms and sex-related alcohol expectancies. 30 Research on MSM tends to focus almost entirely on sexual risk behavior, and, similar to research with heterosexual men, findings are inconsistent. 1, [31] [32] [33] [34] [35] Comparing gay and straight men, studies find similar levels of alcohol use prior to unprotected sex 36 and similar likelihood of unsafe sex after drinking. 17 Though most research focuses on racially and ethnically homogenous samples or ignores racial and ethnic variability within samples, race and ethnicity may impact associations between drinking and sex because of culturally specific norms about drinking and sex, 37, 38 discrimination-related mechanisms of drinking and sexual risk, 39 ,40 the likelihood of negative sexual health outcomes (and subsequent public health prevention efforts), 11 and/or varying developmental trajectories of drinking, sexual behavior, and their association. 41, 42 Samples consisting solely of African American participants indicate associations between alcohol and sexual risk intentions or behaviors. 2, 43, 44 A smaller body of research has examined race and ethnicity as moderators of the links between alcohol use and sexual behavior, often finding stronger associations between alcohol consumption and sexual behavior among whites. [45] [46] [47] [48] While alcohol consumption increases the likelihood of sexual activity across relationship types, this effect seems to be strongest for sex with casual partners, 10, 16, 46, [49] [50] [51] [52] [53] [54] likely owing to the centrality of alcohol consumption in scripts that guide casual sex encounters. 55 In terms of sexual risk behavior, some research indicates that the association between alcohol and sexual risk behavior is stronger in serious than in casual relationships, 13, 31 while other research indicates stronger links between alcohol and sexual risk behavior in casual partnerships. [56] [57] [58] Present Study Although studies have examined drinking and sexual behavior, many have three methodological shortcomings: (1) focus solely on college students, (2) measurement of aggregate rather than event-level associations, and (3) failure to account for influences on both sexual activity and sexual risk. We sought to simultaneously examine several demographic predictors in both day-and event-level associations between the number of drinks (alcohol dose influences the association between alcohol consumption and sexual behavior 3, 24, [58] [59] [60] [61] ) and sexual behavior, including vaginal and/or anal sex without a condom. All analyses adjust for problem drinking, as some research indicates an effect of alcohol abuse on sexual risk behavior.
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METHODS
These analyses utilize data collected in Project DASH (Drinking and Sexual Health), which enrolled 301 18-29 years old who reported recent alcohol consumption and vaginal and/or anal sex. Participants were enrolled between 2010 and 2013 and all resided in the New York City (NYC) metropolitan area.
Recruitment and Enrollment
We utilized two recruitment strategies to enroll a broad sample of young adults in NYC who met the following eligibility criteria: (1) aged 18-29, (2) report at least 3 days of alcohol consumption in the last 90 days and at least 1 day of alcohol consumption in the last 30 days, and (3) report at least one act of vaginal or anal sex in the last 30 days. First, we utilized time-space sampling 63, 64 in a wide range of alcohol-serving and non-alcohol-serving venues frequented by young adults. Patrons were approached and screened using anonymous surveys on an iPod Touch; eligible individuals were given more information about the study and asked to provide contact information (collected on a separate survey). In total, recruiters approached 12,875 individuals. Of these, 9700 consented to the survey (75 % response rate), and 8005 of those lived in NYC and completed the survey. Of the 8005 completed surveys, 3206 individuals were eligible for the full project (40 % eligibility rate), and 2647 of those provided some form of contact information (83 %). Of those providing contact information, 327 of those were rescreened for eligibility by phone, yielding 168 participants enrolled via time-space sampling (56 % of the total sample). Contacts were selected for pursuit based on enrollment targets for gender, age, sexual identity, and race/ethnicity to ensure adequate diversity of the sample.
Second, we utilized incentivized snowball sampling, wherein each enrolled participant was given the opportunity to refer up to three other people into the study. Enrolled participants were given three numbered recruitment cards that were linked to their study identification number and were given a general sense of eligibility criteria. When a referral called, research staff described the study, screened for eligibility, and, if eligible, scheduled the first appointment. For each enrolled referral, the referring participant received a small payment. In total, 133 participants (44 % of the sample) were enrolled via incentivized snowball sampling.
In their initial appointment, participants first provided informed consent and then completed a timeline follow-back calendar 65 with information about their alcohol consumption and sexual behavior in the last 30 days, and completed a computerized survey delivered via Qualtrics®. The City University of New York institutional review board approved all study procedures.
Measures
In the survey, participants reported their current age, highest level of education (dichotomized for these analyses as less than a 4-year degree vs. a 4-year degree or more), gender, sexual identity (gay and bisexual men are grouped together and compared to straight men and to women across sexual identities, though all had to report past 30-day penile-vaginal intercourse), race/ethnicity (categorized for these analyses as white, black, Latino, and multiracial or other), relationship status (single or partnered), and completed the Alcohol Use Disorders Identification Test (AUDIT), a widely used and well-validated measure of problematic drinking. 66 Alcohol consumption and sexual behavior in the past 30 days were collected using the timeline follow-back (TLFB) calendar technique. 65 Assessors explained the concept of standard drinks and assisted in the calculation of standard drink reports for each day, and participants reported sexual behavior for each day, including the number of drinks they had consumed prior to each sexual event.
Data Analysis
We began by examining the basic demographic characteristics of the sample. Following this, we utilized Mplus version 7.2 to fit a series of two multilevel structural equation models (MSEMs). In the first model, pictured in Fig. 1 , we utilized day-level data to examine how the number of standard drinks consumed on a given day was associated with engaging in any sexual behavior on that day. In the second model, we utilized sexual event-level data to examine how, among sex events, the number of standard drinks consumed was associated with engaging in condomless sex during the event. Across both models, we utilized two random intercepts to examine how individual-level demographic variables and AUDIT scores were associated with the number of standard drinks and sexual behavior and used a random slope to examine how demographic variables and AUDIT scores impact the association between drinking and sexual behavior. The number of standard drinks within each model was specified as a negative binomial count variable, and sexual behavior was specified as a dichotomous categorical variable, relying on the Mplus default of robust maximum likelihood (i.e., MLR) estimation. All 9030 days of TLFB data were utilized for the day-level analyses, and the 2846 recorded sexual events were utilized in the event-level analyses. In both models, we centered age and AUDIT scores using the grand mean.
RESULTS
The final sample consisted of 301 young adults aged 18-29, with an average age of 23.6 (SD = 2.9). Half of the sample identified as white, half were partnered, and most reported at least some college education. By design, the sample was 32.9 % gay and bisexual men, 31.9 % straight men, and 35.2 % women (including lesbian, bisexual, and straight-identified women who reported recent sex with a man). The median number of drinking days was 11, and the median number of standard drinks in the 30-day windows was 47. The median number of sex events was 7, with a median of 1 vaginal or anal sex act without a condom. Finally, participants reported a median of 2.4 drinks prior to anal or vaginal sex events, with a median of 1.4 drinks prior to sex without a condom (among the 187 participants who reported sex without a condom). See Table 1 for sample characteristics.
In the first MSEM, we examined individual-level (i.e., level 2) demographic characteristics and AUDIT scores as predictors of daily (i.e., level 1) number of standard drinks and whether or not the participant engaged in any sexual activity that day using random intercepts at level 2, as well as the regression of whether or not the participant had any vaginal and/or anal sex that day on the number of standard drinks consumed that day using a random slope at level 2 (see Fig. 1 ). These data are presented in Table 2 . The fixed effect for the random slope suggested a significant, positive association between number of drinks consumed and engaging in sexual activity on a given day. Those with higher scores on the AUDIT consumed a significantly greater number of drinks on a given day but did not have a greater likelihood of sex or a greater association between drinking and sex. Compared to both women and gay men, straight men reported a significantly greater number of drinks on a given day and, compared to women, straight men had a higher probability of having sex on a given day. However, for women, there was a significantly stronger association between the number of drinks they had on a given day and whether or not they had sex on that day, compared to straight men. Participants who were partnered drank significantly less than single participants, but had a higher probability of having sex on a given day, and the amount that partnered participants drank on a given day was less strongly associated with whether or not they had sex that day than it was for single individuals.
In the second MSEM (Table 3) , we examined event level data, in which each sex act was considered the level 1 event. As such, we examined individual-level (i.e., level 2) demographic characteristics and hazardous drinking as predictors of eventlevel (i.e., level 1) number of standard drinks prior to sex and whether or not the participant engaged in anal or vaginal sex without a condom during a given sex act. The model also examined the level 1 association between the number of drinks consumed prior to sex and whether or not the participant engaged in condomless anal or vaginal sex. Older age was associated with consuming fewer drinks before each sex act. As with the day-level model, AUDIT scores were significantly associated with a greater number of drinks being consumed prior to sex acts, though not associated with engagement in condomless sex or with the association between drinking and condomless sex. Latino participants had a lower likelihood of condomless sex than white participants during a given event. Similar to the results for the first MSEM, we found that those participants in a relationship consumed FIG. 1 The model above demonstrates how multilevel modeling is conducted within the structural equation modeling framework of Mplus for the analyses of daily sexual engagement. The three black circles at level 1 represent the three latent variables at level 2 (i.e., two random intercepts and the random slope). S.E. p Est.
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S.E. fewer drinks prior to sex but had a higher probability of condomless sex during a given sex event than single participants. The non-significant fixed intercept for the random slope, the lack of statistically significant demographic differences from this fixed effect, and a non-significant residual variance in this effect suggests that the association between number of drinks prior to sex and condomless sex is not significantly different from zero in this sample overall.
DISCUSSION
Consistent with other event-level analyses, we found that, controlling for AUDIT scores, the number of drinks consumed was associated with the likelihood of sex occurring, which was particularly true for women and single participants. However, there was not a significant association between the number of drinks and condom use. When compared to women, straight men were more likely to report sex on a given day and to report more drinks, though the association between number of drinks and engaging in sexual activity was significantly stronger among women than among straight men. The increased likelihood of sexual activity and heavier drinking among straight-identified men is consistent with other research, 67 ,68 perhaps reflecting a tendency for men to engage in risk behavior at higher rates than women. 69 Interestingly, though, number of drinks was more strongly associated with engaging in sexual behavior among women than among straight men. As others have suggested, 70 this finding could be understood, at least in part, using alcohol myopia theory, 71 which maintains that inhibition conflict-the discrepancy between impelling and inhibiting cognitions and emotions about sexual behavior-may best predict behavior change associated with drinking. Alcohol may have a stronger impact on women's sexual behavior because women likely experience more conflicting cognitions and emotions about engaging in sexual behavior, particularly with casual partners. 28, 68 Consistent with other research, 16, 53 we found that alcohol had a stronger influence on the occurrence of sexual behavior among single people than among partnered people. As noted by others, alcohol is a critical component of Bhooking up,^2 0,52 defined as sexual activity between partners who are not in a romantic relationship and do not necessarily expect a romantic relationship. 51 These findings may also indicate that romantic relationships provide a context in which people feel more comfortable initiating sexual activity. There may also be distinctions in individual characteristics of those who partner vs. those who do not, such as sensation seeking. On the other hand, relationship status did not significantly influence the (non-significant) association between drinking and condom use, perhaps because alcohol use is associated with sexual activity with casual partners, but sex with casual partners is characterized by more consistent condom use than sex with relationship partners. Those in relationships may have also negotiated other risk-reduction strategies, such as birth control and/or HIV and STI testing prior to condomless sex. Future research should examine the role of alcohol consumption in condom use across the duration of ongoing casual partnerships and in varying kinds of casual partnerships.
Few other demographic characteristics were associated with behavioral outcomes. Being Latino was associated with a lower likelihood of sex without a condom (when compared to whites). Lower rates of condom use among white participants compared to Latinos is consistent with other research, 11, 41 perhaps reflecting more reliance on condoms for birth control among people of color (owing to socioeconomic differences in access to hormonal contraception), efficacy of safer sex interventions aimed at racial and ethnic minorities, and/or awareness of increased risk for HIV and other STIs. Age predicted the quantity of drinking prior to sex at the event level, such that older participants reported fewer drinks prior to sex than did younger participants. This finding may reflect less reliance on alcohol use prior to sex as people acquire more sexual experience and become more competent and comfortable negotiating relationships and sexual encounters. Because age was not associated with the number of standard drinks on a given day, the role of age in drinking prior to sex does not appear to simply reflect heavier drinking among younger participants. Further, educational attainment was not associated with any outcomes. As most people initiate both drinking and sexual activity prior to the age of 18 (the minimum age of this sample), 72 it is possible that many participants had established patterns of both behaviors (and their combination), thus discounting the influence of college education.
Findings have implications for the development and targeting of sexual education programs. First, interventions designed to target the association between alcohol and sexual behavior should highlight the role of alcohol in the decision to engage in sex, particularly with casual partners. Some have suggested heat-of-the-moment scenarios to help individuals learn decision-making skills during arousal and intoxication to help them better understand individual and contextual factors that may precipitate sexual behavior. 73 Second, interventions should integrate gendered sexual norms to better target the underlying motivations for combining alcohol and sex. 74 Findings indicate that women may benefit from interventions designed to improve their ability to initiate (and perhaps feel less conflict about) sex while sober.
Interpretations of these findings should be considered in the context of the study's methodological strengths and limitations. First, the sample consists of NYC young adults who report recent vaginal or anal sex and a minimum of 3 days of alcohol consumption in the past 3 months. The eligibility criteria eliminated the possibility of comparing those who drink to those who do not or comparing those engaging in non-penetrative sexual activity with those who engaged in penile-vaginal sex. However, the day and event-level analyses facilitated within-subject analyses that supported more in-depth examinations of event-level combinations of alcohol and sexual activity, allowing an individual to act as his or her own point of comparison. Day-level recall using the TLFB data collection method is also a strength of the study as research indicates that people lack the ability to retrospectively judge the effects of alcohol on their sexual behavior. 75 Second, a portion of the sample was recruited in NYC bars and clubs, indicating some level of social activity. As such, the sample may not be representative of all NYC young adults or of socially active adults in other locations. However, NYC youth are at high risk of STI and HIV transmission, particularly MSM and youth of color, and report low rates of condom use, 59 ,76 thus warranting additional research. Further, a portion of the sample was recruited via incentivized snowball sampling, though we could not account for dependency in these analyses, which may be a network-level factor influencing the model. Third, though we examined a range of individual characteristics as predictors of the associations between drinking and sexual behavior, the nature of the multilevel models, coupled with a small sample, prevented investigation of interactions between demographic factors (i.e., gender and education), which have been identified as important in predicting drinking and associated risks. 77, 78 However, all demographic factors were entered simultaneously, allowing an examination of each demographic predictor while controlling for the effects of the other predictors in the model. Future research should examine these event-level associations in larger samples to facilitate more in-depth analyses of demographic interactions. Finally, though we used the number of standard drinks as our alcohol consumption predictor because of research indicating dose effects, the same number of standard drinks may have different effects across participants depending on drinking experience, gender, and the spacing of drinks. Future research should assess the subjective state of intoxication during sexual activity.
In conclusion, these event-level analyses provide additional evidence contextualizing the link between alcohol consumption and sexual risk behavior. Future research should examine the role of psychosocial factors in these demographic distinctions. As noted above, alcohol use prior to any sexual encounter may most strongly influence specific groups because of the stigma they face around sexual behavior (gender roles, internalized homophobia, sexual conflicts or fears, etc.), the expectations they have developed about drinking and sex (i.e., from group-specific social networks), or other psychological factors more likely to affect specific demographic groups. 
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